Poly(ethyl methacrylate)-co-poly(2-hydroxyethyl methacrylate), PEMA-co-PHEMA, which containing 5% 2-hydroxyethyl methacrylate (HEMA) was synthesized by the free radical polymerization.
Introduction
Nowadays, functional polymers are synthesized to investigation of macromoleculer properties and explored use for various purpose of this polymer. The studies about this polymers showed that structure and position of substituent linked monomers change the many properties of polymer. For this purpose the most commonly used polymer is methacrylate polymers. Acrylate and methacrylate based polymers have wide application area [1] .
Poly
(2-hydroxyethylmethacrylate), PHEMA, polymer is remarkable hydrogel with viscoelastic mechanical properties, high water content and the similarity to the basic structural macromolecules in the body. [2] [3] [4] . PHEMA have high chemical stability, good biocompatibility, excellent mechanical properties and hydrophilic character [5] [6] [7] . PHEMA is widely used as the main chain for the synthesis of stimuli sensitive hydrogel [8] [9] [10] .
Linear polycaprolactone (PCL) polyester is synthesized by ring-opening polymerization of caprolactone. It is a semi-crystalline polymer with about 50% of crystals. It has a relatively low glass transition temperature and melting temperatures.
PCL chain is flexible and exhibits low modulus, high elongation [11] . PCL is one of the most widely used synthetic polymers and approved by the FDA for medical applications. In addition, the PCL applications may be limited by slower resorption kinetics and degradation of other aliphatic polyester because of its hydrophobic character and high crystallinity [12] . Long linear chains for PCL leads to high crystallinity and a slow degradation [13] . Because of its solvable in a broad range of organic solvents PCL have high processability.
Therefore it is miscible with a wide range of polymers. PCL is widely used in medical applications due to the particularly harsh and soft tissue compatibility feature [14] .
In this study, the thermal degradation kinetics of poly(Ɛ-caprolactone), PEMA-co-PHEMA-g-PCL, grafted onto polyethylmetacrylateco-poly(2-hydroxymethacrylate), PEMA-ko-PHEMA, was investigated.
Experimental

Materials
Ethylmethacrylate and 2-hydroxymethacrylate monomers was distilled before using. Ɛ-caprolactone, Tin(II)octoate catalyst and solvents was used as received.
Synthesis of Poly(Ɛ-caprolactone)
Graft Copolymer
Primarily, PEMA-co-PHEMA polymers For this purpose, the copolymer were solved in N, N-dimethylformamide (DMF). In the calculated amount Ɛ-caprolactone monomer was added in a 
wherein α is the conversion degree, T is the absolute temperature (K), A is the pre-exponential
), E is the activation energy (kJ / mol), R is the gas constant (8.314 J mol _1 K
_1
) and f (α) is a function depending on the reaction mechanism.
Equation (1) is reorganization and integral taking with both sides of the equation is obtained the following equation.
where g (α) is an integral function of the conversion. The polymer degradation process follows either deceleration or sigmoid function. Tp is dependent on the peak temperature and αp is the conversion grade at peak temperature. Table I indicates for dissimilar solid state mechanisms the differential expression of g(α) [15] [16] [17] .
Kissinger method
Activation energy using Kissinger method determined without knowing of the reaction mechanism by the following equation:
Wherein β is the heating rate. Tmax is related to the temperature of the inflection point of the TGA graph. αmax is the maximum conversion degree in the temperature point. n is the reaction scheme. The activation energy, E, was computed from slope of the plot ln [β / T 2 max] versus 1 / Tmax. [18] .
Flynn-Wall-Ozawa method
This method is derived from integration method which determines the activation energy of the without knowing reaction mechanism. used to determine the activation energy for a given conversion value. The integrating of Doyle approach [19] and equal(2) was obtained the following logarithmic formula: 
Tang method
By taking the logarithms of both sides and the formula used for solving Equation (2), the following formula can be acquired:
Plots of ln(β/T 1.894661 ) versus 1/T can be drawn.
Slope will be _1.001450E/R [22] .
Coats-Redfern method
The Coats-Redfern method uses an asymptotic approximation for the solution of eq.
(2):
The activation energy for each degradation operate listed inTable I can be defined from plot of g (α) versus 1000 / T [23] .
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Van Krevelen metodu and
Horowitz-Metzger metodu log g(α)= log B +( + 1)+ logT (7) wherein;
B is = ( + 1)
. the activation energy can be determined from plot of log g(α) versus log [24, 25] . One-dimensional diffusion D2
(
Three-dimensional diffusion (Ginstling-Brounshtein equation) F1
-ln(1-α) Random nucleation with one nucleus on the individual particle F2 1/(1-α) Random nucleation with two nuclei on the individual particle
Random nucleation with three nuclei on the individual particle
Result and Discussion
Polymer Characterization
FT-IR spectrum of PEMA-co-PHEMA display Datas were given Table II. 
Thermal Characterization
The thermal degradation curves of PEMAco-PHEMA-g-PCL performed different heating rate 
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